Effects of allopurinol on reperfusion arrhythmias in isolated ventricles.
Electrophysiological effects of allopurinol on arrhythmias were studied in isolated segments of guinea pig right ventricular free walls paced from endocardium. A high-gain electrocardiogram as well as transmembrane electrical activity from endo- and epicardium were recorded. Tissues were exposed to simulated ischemia for 15 min and then were reperfused with normal Tyrode solution. Sustained or nonsustained ventricular tachycardia, bigeminy, and trigeminy with characteristics of transmural reentry occurred in early reperfusion in 75% of 20 control preparations. Arrhythmias were associated with prolongation of transmural conduction time and abbreviation of endocardial effective refractory period (ERP). Allopurinol strongly reduced the incidence of reperfusion arrhythmias (20-33%) between 10 and 100 microM, whereas either lower or higher concentrations (5 or 500 microM) were less effective (43 and 50%). Antiarrhythmic efficacy correlated with significant attenuation of reperfusion-induced transmural conduction delay (P less than 0.05 or 0.01). Allopurinol did not affect endocardial conduction times nor did it significantly alter endocardial action potential duration or ERP. Our results indicate that allopurinol exerts antiarrhythmic efficacy during reperfusion by selectively attenuating defects related to anisotropic tissue properties.